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Manganese toxicity is one of the growth l imit ing factors under acidic 
conditions. Some plants accumulate Mn more in the top than in  the root, whi le 
others accumulate more in the root than in  the top. Vegetable soybean is an 
i ndicator plant that can be used to determine the mechanism of toxicity. Part of 
the p lant tissue that accumulates the highest Mn needs to be extracted so as to 
determine the activity of superoxide d ismutase (SOD) .  In  view of th is ,  a series 
of experiments was conducted to determine the accumulation of Mn in the 
tissues ( leaf, stem, root and pod) of vegetable soybean, toxic level of Mn in  
solution culture, t ime-dependent of Mn accumulation in  the tissue and the effect 
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of Mn concentration on superoxide dismutase activity under different time of 
p lant growth .  
F ive experiments were conducted in  glass house and laboratories at 
UPM. Experiment 1 was a sand culture experiment to determine the d istribution 
of Mn accumulation in the plant tissues. Experiment 2 and 3 were solution 
culture experiments to observe toxic level of Mn. Experiment 4 was used to 
determine time-dependent of Mn accumulation , whi le experiment 5 was used to 
study the effect of Mn and time on superoxide dismutase activity .  
The results showed that the highest accumulation of Mn in  vegetable 
soybean was in  the leaves. The Mn concentration corresponding to 20 % 
reduction in dry weight was 20 IlM. P lant accumulated Mn more during 
vegetative stage compared to generative stage. Increasing the time of growth 
decreased the accumulation of Mn in  the 5 and 25 IlM of Mn treatments. 
Degeneration of plant cel l  in toxic condition (25 IlM) affected the growth of plant 
and i nh ib ited nutrient movement from the root to the shoot. Enzyme extraction 
showed that the activity of superoxide dismutase increased up to 25.36 Ilmol 
mL-1 of crude enzyme minute-1 at level 15 IlM after 20 days of p lant age in  
solution culture. 
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September 2001 
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Fakulti : Pertanian 
Ketoksi kan mangan (Mn) adalah salah satu faktor penghalang 
tumbesaran dalam keadaan berasid .  Seberapa tanaman mengumpul Mn pada 
bahagian atas lebih banyak berbanding akar, sementara yang la in mengumpul 
pada akar lebih banyak berbanding bahagian atas. Kacang soya sayuran 
adalah tanaman penunjuk digunakan untuk menguji mekan isme ketoks ikan Mn. 
Sahagian t isu yang boleh mengumpul Mn dengan banyak diperlukan untuk 
mengekstrak bag i menentukan aktivit i superoks ida dismutasi (SOD). 
Serdasarkan masalah in i ,  beberapa kaj ian dijalankan untuk menguJI 
pengumpulan Mn pada setiap bahagian tisu kacang soya sayuran (daun, 
batang, akar dan buah), paras toksi k  Mn dalam larutan nutrien, pergantungan 
v 
masa pengumpulan Mn di dalam tisu dan pengaruh kepekatan Mn terhadap 
aktiviti superoksida dismutasi dalam tempoh masa tumbesaran.  
L ima kaj ian telah dijalankan di rumah kaca dan makmal U PM.  Kajian 1 
adalah untuk menentukan penyebaran pengumpulan Mn di dalam tisu tanaman 
menggunakan kultura pasir. Kaj ian 2 dan 3 adalah kaj ian di  dalam larutan 
nutrien untuk menentukan paras toksik Mn . Kajian 4 dijalankan untuk 
menentukan pergantungan masa pengumpulan Mn, manakala kaj ian 5 untuk 
mengkaji pengaruh kepekatan Mn dan masa terhadap aktiviti superoksida 
dismutasi (SOD). 
Keputusan kajian menunjukkan pengumpulan Mn tert inggi adalah pada 
daun kacang soya berbanding batang , akar dan buah. Paras Mn yang 
bersamaan dengan 20 % penurunan be rat kering adalah 20 IlM. Kacang soya 
sayuran mengumpul Mn lebih tinggi pada masa vegetatif berbanding reproduktif. 
Penambahan masa tumbesaran mengurangkan pengumpulan Mn pada 5 dan 
25 J.lM Mn. Kemerosotan pertumbuhan sel pada tanaman dalam keadaan 
toksik Mn (25 J.lM) telah mempengaruhi tumbesaran tanaman dan mengganggu 
pergerakan nutrien dari akar ke pucuk. Pengekstratan enzim menunjukkan 
bahawa aktiviti superoksida dismutasi meningkat sehingga 25.36 Ilmol mL-1 
enzim mentah min ir1 pada 1 5  J.lM selepas 20 hari di dalam larutan nutrien .  
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CHAPTER ONE 
INTRODUCTION 
Soybean (Glycine max (L . ) Merr. ) is one of the important crops that has a 
very significant, diverse and the variety that can be used is wide range, in 
d ifferent food items. The United States (US)  competes with China in the 
production of soybean for the purposes of manufacturing various soyfoods. In  
Ch ina soybean is used as vegetable, an important part of dai ly  diet ( Plucknett 
and Halsey, 1 981 ) ,  wh ile in US soybean is famous as vegetable legume an 
important species as food source for human and animal (Vincent, 1 997) .  
Special varieties of soybeans can be used as  'vegetable' i f  they are 
picked at the right stage. Vegetable soybean contains about 1 6  % protein  and is 
rich in minerals ,  especial ly Ca,  and vitamins A and B (Mookherj i  and F loyd, 
1 991 ) .  Vegetable soybean is very famous in Japan as table food . Hence, 
production of healthy soybean crop becomes very important all around the 
world. Soybean and other simi lar crops l ike potato, beetroot and others are 
adversely affected by the presence of natural ly occurring Mn absorbed directly 
from the soi l .  
